A review by Wodehouise (1) indicated the wide that normal sera, when individually diffused variety of probler-.-to which agar diffusion into appropriate homologous rabbit antiserum, methods have been applied. Da:cy (2) , using a all Thowed a similar pattern of precipitin zones plate gel diffusion -nethod (Ouchterlony type), after 120 hours' reaction time at 240 C. Abnormal showed that the "pr~cipitin spectra" of normal sera showed aberrant diffusion patterns and an and rumor-bearing rat.,; are different. In subseadditional zone, This zone is apparently assoquent investigations (3) he concentrated ou a ciated with an increased concentration of a fast-diffusing glycoprotein of the mucoprotein normal serum component(s) similar to mucoprovariety. Increases in the concentration of this tein or a glycoprotein complex (6, 7). It has substance were believed to be associated with also beer. possible to rely on" certain marker tissue growth. zones in the diffusion patterns. 3y absorpIn the Oadin type of agar diffusion column (4) tion technics it has been established that thesc external reactants (antigen) are layered on top zone. 9;e associated with beta and gamma of an appropriate antiserum-agar mixture (interglobulin and with albumin. The relative mobilnal reactants) in a thin-bore glass tube. The ities and densities of these zor.es together disproportional concentrations and dissymmewith the occurrence of the 6' zone ( fig. 1 ) are tries of the antigens cause them to migrate apparently sensitive criteria for detecting imthrough the antiserum-agar at different rates.
ba!ances in human sera. During this movement, precipitinogens and preThis study was concerned with the qualitative cipitins combine to form zones of various widths and quantitative differences between the agar and densities at one or more levels.. As a tendiffusion patterns of 29 persons assumed to be eral rule, the external reactant concentrations normal and those of 131 per. ins hospitalized govern the zonal diffusion, and the amount oforfar nd tios. An indieidual ssumed for various conditions. An individual assumed antibody with which the antite, combines is be normal was one who claimed to feel well, reflected in the zone densities. The Oudin to b omlwsoewo lie ofe el column was used in this and pevious studies.
evidenced no obvious external symptoms of a Since the reports by Darcy were not discovered pathologic condition, and was working at his injection (about 11 mg. of nitrogen per milliature may cause changes in the serum-agar, the liter). Three weeks later four similar i-ml. subantiserum-0.6 percent agar (1:1) mixture was cutaneous injections were given on alternate prepared in 5-ml. quantities. To minimize errors days for a total of four injections. Seven days in dilution, the filled columns were chosen at after the last injection the antisera were tested random. All reactions were prepared in duplicate by the Oudin column method. Animals whose and kept at 240 C. for 12?0 hours. sera showed a good pattern and discriminatory
The exvternal reactauis were also overlaid on possibilities were bled out by cardiac puncture normal rabbit serum-agar mixtures. Antigens the following day.
that showed definite precipitation under these An additional selection of appropriate anticonditions were discarded. sera was made by pooling sera. The pool used in this study is designated Antz-Hu.
The human sera' used as external reactants lnstnimentarion and procedures for the direct came from persons who had a diagnosed active photometric graphinr of agar column reactions condition or were convalescent. The samples by manual (10) and semiatiomatic methods (I1,
were from the ollowing disease categories: 22 12) are published elsewhere. wit'i the leading ed 1 e of the albumin or zone 6. r 2 C-0e!VI pow*u (CRP) zone. diffusion ratios of zones 6 and 4, and The sera were also layered above commeroptical densiy ratios of zones 6 and 4. Among cially prepared antisera to C-reactive protein, the normal si.nple' with 6' zones (6' +), 12.5 This was done by the prescribed clinical percent were beyond the mean ± 1 S.D. for difprocedure (14). Since measuring 6e precipitates fusion of the 6' zone, whereas 44.0 percent of to obtain quantitative answers was considered all samples from hospitalized subiects were unreliable (6), reactions were recorded as beyond this "normal" range. Using the same positive or negative after 2 hou-s' incubation "normal" range of diffusion for the 6' zone, at 370 C. followed by 46 hours' storage at 40 C 72% 28% EXPERIMENTAL RESULYS
ASSUMED NORMALS
Results of the agar columc analyses were (29 SAMPLES) divided into four groups: (1) quaiita.ive evidence of a 6' or glycaprotein zone below the albumin or 1o. 6 Yorne (fig. 1) 
percent of the CRP negative (CRP-) and
range as a guide, 30.5 percent of all "abnormal" 6".I percent of the CRP positive (CRP+) hossamples were outside the limits. The largest pital samples were outside the diffusion range.
percentage (38.5) of "abnormal" semples that
The density and diffusion data for marker were outside the "normal" OD6/4 mean ± I S.D. zones 4 (beta and gamma globulin) and 6 (albvwas in the CP , 6' -group. An agammaglobulinmin) were obtained from the graphic diffusion emic patient and a patient who was receiving patterns similar to those already published (6) repeated injections of gamma globulin both (see also fig. 3 ). Considering only the ratios showed altered diffusion and density ratios of the fiffusior, (D) distances of these zones for the albumin and globulin zones. (D 6. 4), 17.2 percent of all assumed normal Except for the normal sera used to establish samples were beyond the mean ± I S.D., but a baseline pattern, all other samples were 29.0 percent of the "clinically abnormal"
coded by the physician (ALIK) prior to the labsamples exceeded this normal range. The oratory analysis. In this way, neither the source largest percentage (41.4)of "abnormal" samples nor the condition cf the patient w 4 .s known to to exceed he "normal" range was in the CRP , the analysts. A later comparison of the agar 6' + group. Density ratios of zones 4 and 6 were coluran results indicated that in approximately also computed (00 6,4) for both assumed nor-90 percent of the samples analyzed, the seromal and "clinically abnormal" samples. In the logic results paralleled the physician's estimate normal group, 24.1 percent were outside the of the stress produced by the illness. mean t ! S.D. with the largest percentage (37.5)
Eleven coded samples not incladed in the in the CRP-6' + group. With this "normal" data were assumed, when received, to be normal bat were later serologically classified as "abnormal": 91 percent shcwed altered density found mildly "abnormal" as indicated by the I.3 50 appearance of , 6' zone. These sera were CRP-. Later studies with both human and rat sera 48 i C I have em.asized the necessity of standardizing C -the antiserum pattern by the analysis of a suffi135i cient number of assumed normals. It appears rabbit selection could be utilized. It is obious, 120 ours at 240 C.
OPTICAL OENSITY
of course, that the production of the correct
